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February 28, 1983

M r . Russell H . Wyer . . .Director, Hazardous Site Control DivisionOffice of Emergency and RemedialResponse (WH-548-E)Environmental Protection Agency401 M Street , S .W.Washington, D .C . 20460
Re: Comments of Johns-Manville Sales Corporation Con-cerning Proposed National Priorit ies List, 47 Fed.Reg. 58476 (Dec. 30, 1982)____________________

Dear Mr. Wyer:
On December 30, 1982 , the United States Environmental

Protect ion Agency ( "USEPA") proposed amending the National Oil
and Hazardous Substances Contingency Plan ( "NCP") by adding the
National Priorit ies List as an Appendix B to the NCP, 47 Fed.
Reg. 58476 (Dec. 30, 1 9 8 2 ) , and solicited comments concerning
this proposal. Johns-Manville Sales Corporation has reviewed
the proposed National Priorit ies List and submits the following
comments concerning it.

Johns-Manville Sales Corporation owns and operates a
facility in Waukegan, Illinois which manufactures building
materials, some of which contain asbestos. As part of the
operation of this facility, Johns-Manville Sales Corporation
maintains an area, located on-site, which is used for the dis-
posal of certain of the waste materials generated at the Waukegan
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facility, including asbestos. This on-site disposal area was
evaluated by USEPA pursuant to the Hazard Ranking System ( "HRS" ) ,
which is Appendix A of the NCP, and has been listed on the pro-
posed National Prior i t ies List.

This listing was improper. When USEPA applied the
HRS to the on-site disposal area at the Waukegan facility, it
did not consider data commonly available which is encompassed
by factors in the HRS nor did it assign appropriate scores to
the data which it did consider. As a consequence, the HRS score
derived by USEPA for the Waukegan facility is incorrect. If
all the data called for by the HRS had been evaluated correctly
by USEPA and if the HRS had been applied as specified in Appen-
dix A to the NCP, the Waukegan facility would have received a
score lower than 2 8 . 5 0 . Accordingly, the on-site disposal area
at the Waukegan facility should be eliminated from the proposed
National Prior it ies List.

Furthermore, even if the HRS evaluation of this site
had been done correctly and had resulted in a score higher than
2 8 . 5 0 , the on-site disposal area at the Waukegan facility should
be eliminated from the proposed National Priorit ies List as no
remedial actions need to be undertaken at the site. The site
is operated in compliance with the national emission standard
for asbestos which has been established in the National Emission
Standards For Hazardous Air Pollutants ( "NESHAP") , 40 C .F .R .
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Part 61, Subpart B ( 1 9 8 2 ) , under Section 112 of the Clean Air
Act, 42 U . S . C . § 74 12 . The NESHAP for asbestos is a comprehen-
sive regulation governing, among other things, the collection,
processing, packaging, transporting, and disposition of asbestos-
containing waste materials. No further regulation under the
NCP is needed for a site which already is regulated in this
comprehensive manner under the Clean Air Act.

A.
NATURE AND OPERATION OF

THE ON-SITE DISPOSAL AREA
AT THE WAUKEGAN FACILITY

The Waukegan facility maintains and operates an area
of its site for the disposal of certain waste materials which
it generates. This on-site disposal area has been operated by
Johns-Manville Corporation since 1922 . Throughout the time the
disposal area has been in use, some of the waste placed in it
has contained asbestos. The disposal area is operated and
maintained as required by the NESHAP for asbestos, 40 C . F . R .
$6 1 .25 ( 1982 ) .

As part of the current operation and maintenance of
the disposal area, waste, some of which contains asbestos, is
added to the material already present at the area. This asbestos
is in several forms, including fibers which have been placed in
sealed plastic bags labeled "caution-asbestos," asbestos which
has been encapsulated in a cementitious or rubber matrix, and
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asbestos which is contained in sludges dredged from the settling
ponds. Asbestos which is placed in the disposal area is managed
as required by the NESHAP for asbestos: that is either there
are "no visible emissions to the outside air ," 40 C .F .R . § 6 1 . 2 5 ( a )
( 1 9 8 2 ) , or the asbestos waste is covered, within twenty-four
hours, with at least six inches of compacted, non-asbestos-
containing material, 40 C . F .R . 5 6 1 . 2 5 ( e ) ( 1 ) ( 1 9 8 2 ) . *

B.
THE HRS IMPROPERLY WAS
APPLIED TO THE ON-SITE
DISPOSAL AREA AT THE

WAUKEGAN FACILITY
The HRS was designed to consider "the minimum quantity

of data commonly available that will yield a meaningful estimate
of the level of hazard posed by each s ite." 47 Fed. Reg. 5 8 4 7 9
(Dec . 30, 1 9 8 2 ) . When, however, the HRS was applied to the on-
site disposal area at the Waukegan facility, USEPA did not con-
sider certain data called for by the HRS which was readily avail-
able to USEPA. As a consequence, the HRS score derived for the
Waukegan facility is incorrect.

* "The Agency [USEPA] recognizes that the best available dis-posal methods for some of the sources may not be capable ofpreventing visible emissions during a minor portion of some of
the disposal operations. Therefore, alternative methods ofcompliance that represent the best available disposal methods
have been included in the regulat ions. . . .For those alternativemethods that may not be capable of preventing visible emissions
during all portions of the waste disposal process, a require-
ment has nevertheless been included that there be no visible
emissions from those portions of the process that can achieve
this performance level." 40 Fed. Reg. 48296 (Oct. 14, 1 9 7 5 ) .
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Compounding this error, as well as creating further
discrepancies in the HRS score given to the Waukegan facility,
DSEPA also failed to follow in certain instances the instruc-
tions given for applying the HRS to a given site. "Detailed
instructions" were provided in the NCP for using the HRS, in
part to insure uniform application of the ranking system so
that a "uniform technical judgment regarding the potential
hazards presented by a facility relative to other facilities"
would result. 47 Fed. Reg. 31220 (July 16, 1982 ) . As a result,
not only is the HRS score given to the Waukegan facility wrong
but also the score has no validity with respect to the priority
which should be assigned to any releases from this facility
given that the Waukegan facility was not evaluated using the
uniform approach contemplated by the HRS.

Furthermore, USEPA did not provide in the Documen-
tation Records For Hazard Ranking System ("documentation records") ,
which sets forth the data and documentation used to apply the
HRS to the Waukegan facility, any basis for or explanation of
certain values which were assigned in the HRS scoring process.
As a consequence, Johns-Manville Sales Corporation effectively
has been deprived, at least as to these valuations, of an oppor-
tunity to comment on the proposed inclusion of the Waukegan
facility on the National Priorities List.
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The errors in data considered, in instructions followed,
and in documentation records provided are described in detail
below in relation to the final HRS score sheet and documentation
records prepared for the on-site disposal area at the Waukegan
facility, a copy of which is attached hereto and marked as
"Attachment A." Because of these errors , this site should be
eliminated from the proposed National Priorit ies List.

1.
Significant Errors were

Committed in Preparing the
Ground Water Route Work Sheet

A value of 3 has been assigned to the rating factor
of "containment" (figure 2 of Attachment A), and the documen-
tation records include the note that

since the built up area is likely to contain
friable asbestos waste as well as consolidatedasbestos waste material (from early waste dis-
posal techniques), and the piles are not coveredwith an appropriate cover material ( i .e . earthenmaterial) and no liner reportedly exists (IEPAdivision file memo from Mary Schroeder dated >
2/8/80) this would rate a 3.

(page 4 of the documentation records portion of Attachment A).
This evaluation of the "containment" present at the Waukegan
site is incorrect.

The directions to the HRS state that the rating factor
•containment" is to be a "measure of the natural or artificial
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means that have been used to minimize or prevent a contaminent
from entering ground water" , thus indicating that the key con-
sideration in assigning a value to the factor is to be whether
or not the contaminent evaluated can penetrate into ground water
47 Fed. Reg. 31229 (July 16, 1982 ) . This indication is re-
inforced in the portion of the directions which relate to the
"waste character ist ics" rating factor, where the statement is
made that " [ i ] n determining a waste characterist ics score,
evaluate the most hazardous substances at the facility that

«could migrate ( i . e . , if scored, containment is not equal to
zero) to ground water . " Id. (emphasis added).

Thus, if the hazardous substance being evaluated with
respect to the factor "containment" will not migrate into ground
water, this factor should be given a value of zero. This
should be so whether there will be no migration due to the
presence of such artificial mechanisms as liners and leachate
collection systems or due to the natural properties of the
hazardous substance, itself, such that may prevent migration.
Table 3 of the directions to the HRS, which sets forth the
"Containment Value For Ground Water Route" acknowledges as much
by stating the "value 'O1 does not indicate no risk. Rather,
it indicates a significantly lower relative risk when compared
with more serious sites on a national level." Id.
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The documentation records indicate that the contami-
nent evaluated with respect to the rating factor "containment"
was asbestos. (page 4 of the documentation records portion of
Attachment A). As such, the value assigned to the factor should
have been 0. Migrat ion of asbestos through soil is, at most,
minimal. USEPA in a 1977 report titled "Movement of Selected
Metals, Asbestos, and Cyanide In Soil: Applications to Waste
Disposal Problems" concluded that

[ s ] i n c e the weathering products of asbestos arethe common nonhazardous salts of Ca, Mg, and
Si, physical transport is the only mode of move-ment in soil which is of signif icance. The exten-
sive data on movement of clay-sized (^2 u diameter)particles by strictly physical processes provide
a convenient yardstick for gaging the probable
behavior of asbestos in soil. Clay particles0.1 to 2.0 u in diameter are est imated to move
at a rate of 1 to 10 cm per 3 , 0 0 0 to 4 0 , 0 0 0 years,depending on the soil texture (Berkland, 1 9 7 4 ) .
There is no reason to expect that asbestos par-
ticles of similar sizes would move differentlyfrom this. Consequently, asbestos migration
through soil will not be a problem of any signi-
ficance.

Id. at 121 . See preamble to NESHAP for asbestos, 38 Fed. Reg.
8 8 2 2 (April 6, 1973 ) ("The contamination of ground water sup-
plies with asbestos from landfill disposal is not considered a
potential problem.") .

The documentation records with respect to the rating
factor of "containment" are in further error in that one reason
given for assigning the factor the value of 3 was that "the
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piles are not covered with an appropriate cover material ( i . e .
earthen mater ia l ) . " (page 4 of the documentation records por-
tion of Attachment A). As has been noted in section A of these
comments, supra, the on-site disposal area at the Waukegan
facility is operated in accordance with the NESHAP for asbestos:
either there are "no visible emissions to the outside a i r , " 40
C.F .R . § 6 1 . 2 5 ( a ) ( 1 9 8 2 ) , or the asbestos waste is covered, within
twenty-four hours, with at least six inches of compacted, non-
asbestos-containing material, 40 C .F .R . S 6 1 . 2 5 ( e ) ( 1 9 8 2 ) .

Thus, the statement that "the piles are not covered
with an appropriate cover material ( i . e . earthen material)" is
incorrect: not only factually, for cover is being applied when
required, but also legally, because the comprehensive regula-
tions promulgated as the NESHAP for asbestos have made the con-
trolling determination concerning the appropriateness of the
cover which is to be applied. This latter point concerning the
compelling effect of the NESHAP for asbestos is discussed more
fully in section C of these comments, infra.

The rating factor "waste characterist ics" has been
assigned certain values with respect to "toxicity/persistence"
and to "hazardous waste quantity" and certain written evalu-
ations of this rating factor have been included in the docu-
mentation records. These values and evaluations were made in
error. As has been discussed with respect to the rating factor
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"containment," asbestos exhibits minimal migration through soil
and so should be assigned a "containment" value of 0. For the
same reason, the evaluation given in Attachment A to the factor
"waste characterist ics" was incorrect.

The directions to the HRS instruct an evaluator " t i ] n
determining a waste characterist ic score, [ to ] evaluate the
most hazardous substances at the facility that could migrate
( i . e . , if scored, containment is not equal to zero) to ground \
water . " 47 Fed. Reg. 3 1229 (July 16, 1 9 8 2 ) . In applying the
HRS to the on-site disposal area at the Waukegan facility, the
documentation records in Attachment A indicate that asbestos
was the substance used to determine the score for the "waste
characterist ics" factor. This was incorrect as asbestos will
not migrate to ground water.

The numerical value and written documentation as-
signed to the rating factor "waste chacterist ics" is further
incorrect in the evaluation given to "hazardous waste quantity."
Again, to assign any value to "hazardous waste quantity" on the
basis of the amount of asbestos contained in the on-site disposal
area at the Waukegan facility is in error given the plain direc-
tion of the instructions to the HRS that "Hazardous waste quan-
tity includes all hazardous substances at a facility (as received)
except that with a containment value of 0." 47 Fed. Reg. 3 1229
(July 16, 1982) ( empha s i s or ig inal) .
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2 .
Significant Errors were
Committed in Preparing
the Surface Water Route
_____Work Sheet_______

The rating factor "containment" has been assigned a
value of 2 (figure 7 of Attachment A), and the documentation
records note that

since the built up area is likely to contain
friable asbestos waste as well as consolidated
asbestos waste material (from early waste dis-
posal techniques) and the piles are not covered
with an appropriate cover material ( i . e . -earthen material) and the containment/diversion
system is potentially unsound (inadequate coverof build up area) - this would rate a 2.

(page 7 of the documentation records portion of Attachment A).
This characterization of the containment at the Waukegan site
is wrong, and the value which has been derived for this rating
factor is incorrect.

As stated in the instructions to the HRS, the rating
factor "containment" is to be "a measure of the means that have
been taken to minimize the likelihood of a contaminent entering
surface water either at the facility or beyond the facility
boundary." 47 Fed. Reg. 31236 (July 16, 1982 ) . Accordingly,
these instructions direct a value of zero be given if "all the
waste at the site is surrounded by diversion structures that
are in sound condition and adequate to contain all runoff, spills,
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or leaks from the waste;" in particular, a waste pile* is to be
assigned a "containment value" of 0 if " [p j i les are covered and
surrounded by sound diversion or containment system." Id. at
Table 9.

The contaminant evaluated for purposes of assigning a
value to the rating factor "containment" was asbestos. (page 7
of the documentation records portion of Attachment A). However,
the means which have been taken at the Waukegan facility to
minimize the likelihood of asbestos entering surface water
apparently were ignored in assigning a value to this factor.
As has been discussed in section A of these comments supra,
waste asbestos which is deposited in the on-site disposal area
at the Waukegan facility is managed as required by the NESHAP
for asbestos: either there are "no visible emissions to the
outside a ir , " 40 C . F . R . § 6 1 . 2 5 ( a ) ( 1 9 8 2 ) , o r t h e asbestos waste
is covered, within twenty-four hours, with at least six inches
of compacted, non-asbestos-containing material, 40 C . F . R .
$6 1 . 25 ( e ) ( l ) ( 1 982 ) . This is the mechanism of containment
which has been deemed to be adequate by the NESHAP for asbestos,

* By referring as way of example to the category "waste pile"
in Table 9 of the instructions to the HRS, 47 Fed. Reg. 31236
(July 16, 1 9 8 2 ) , Johns-Manville Sales Corporation is not agreeingwith the evaluation made in the HRS score sheet prepared for
the Waukegan facility that the on-site disposal area is a waste
pile rather than a landfill. This reference merely is given to
show that, even using USEPA's characterization of the on-sitedisposal area, the value assigned to the rating factor "contain-
ment" is incorrect.
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40 C .F .R . § 6 1 . 25 ( 1 9 8 2 ) , a regulation promulgated specifically
to address the peculiar properties of asbestos, and appropriate
factual as well as legal deference* should be given to its
requirements in any HRS evaluation. Thus, it simply is incor-
rect for the conclusion to be reached, as it was in Attach-
ment A, that "the piles are not covered with an appropriate
cover material". (page 7 of the documentation records portion
of Attachment A).

Furthermore, as has been discussed in section B( l ) of
these comments, supra, once asbestos waste is covered properly
there is minimal movement of the material through soil. See
USEPA, "Movement Of Selected Metals, Asbestos, And Cyanide In
Soil: Applications To Waste Disposal Problems" at 121 ( 1 977 )
( " 1977 USEPA report on the movement of asbes tos" ) . Accordingly,
there should be minimal effect on surface water. For example,
the data on soil migration contained in the 1977 USEPA report
on the movement of asbestos suggests that it would take a mini-
mum of 2 , 7 4 3 , 0 0 0 years for asbestos from the on-site disposal
area at the Waukegan facility to reach Lake Michigan, which has
been identified in Attachment A as the "target" of the surface
water route, (page 8 of the documentation records portion of

* The appropriateness of a certain legal deference to the
NESHAP for asbestos is discussed in section C of these com-ments, infra.
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Attachment A). Accordingly, the value assigned to the rating
factor "containment" is erroneous.

The rating factor "waste characterist ics" has been
assigned certain values with respect to "toxicity/persistence"
and to "hazardous waste quantity" and certain written evalu-
ation of this rating have been included in the documentation
records. Such evaluations should not have been made. The in-
structions to the HRS state that waste characteristics for the
surface route are to be evaluated "with the procedures described
in Section 3.4 for the ground water route." 47 Fed. Reg. 31236
(July 16, 1 9 8 2 ) . The procedures in Section 3 . 4 , in turn, direct
that the substance to be evaluated in calculating the waste
characterist ics score is the hazardous substance "that could
migrate ( i . e . , if scored, containment is not equal to zero) to
ground water . " 47 Fed. Reg. 3 1229 (July 16, 1 9 8 2 ) .

The hazardous substance evaluated with respect to the
rating factor "waste characterist ics" was asbestos. (page 8 of
the documentation records portion of Attachment A). As has
been discussed, asbestos waste deposited in the on-site dis-
posal area at Waukegan should experience, at roost, minimal
migration. Accordingly, the evaluation of the rating factor
"waste characteristics" is incorrect.
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3.Signif icant Errors were
Committed in Preparing

the Air Route Work Sheet
The rating factor "observed release" has been assigned a

value of 45 (f igure 9 of Attachment A), apparently on the basis
of "upwind, midsite, and downwind samples" taken on April 28,
1 982 . (page 11 of the documentation records portion of Attach-
ment A). The documentation records to Attachment A, however,
do not set forth what these samples showed nor how these samples
compared to background levels.

The instructions to the HRS are explicit in stating
that the "only acceptable evidence of release for the air route
is data that show levels of a contaminant at or in the vicinity
of the facility that significantly exceed background levels,
regardless of the frequency of occurrence," 47 Fed. Reg. 3 1236
(July 16, 1982) (emphasis added). Thus, USEPA is required to
make at least two determinations before it may conclude that
that there is an "observed release" for the air route: first,
a judgement must be made about what the background level of the
contaminant is and, then, a decision must be reached that data
indicates this background level has been exceeded significantly.
The documentation records, however, do not indicate that any
determination was made concerning the background level of
asbestos, the contaminant "detected." Neither do the documenta-
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tion records show that any determination was made with respect to
why the asbestos emissions observed were considered to consti-
tute a significant exceedence.* See page 11 of the documenta-
tion records portion of Attachment A. Accordingly, the evalua-
tion of "observed release" is defective under USEPA 1 s own
instructions for applying the HRS.

Even ignoring this deficiency in the scoring of the
"observed release," this rating factor still may not be assigned
a value of 45 because data which readily was available to USEPA
will not support finding that levels of asbestos at or in the
vicinity of the Waukegan facility "significantly exceed back-
ground levels."

On or about September 17, 1982 , USEPA provided Johns-
Manville Sales Corporation with the results of air sampling
which had been conducted by the Ecology and Environment Com-
pany, under contract to USEPA, at the on-site disposal area of
the Waukegan facility on April 28, 1982 ("USEPA Test Results") . *
A copy of these results are attached hereto and marked as

* If either such determination in fact was made, Johns-ManvilleSales Corporation requests that it be provided with the resultsof the determination as well as an explanation of how it wasreached. Without this information, if in existence, Johns-Manville Sales Corporation effectively has been deprived of anopportunity to comment on this aspect of the proposed inclusionof the Waukegan facility on the National Priorities List.
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"Attachment B." The reference to "samples" in the documen-
tation records apparently is to this. The air sampling con-
ducted yielded the following:

USEPA TEST RESULTS
Location and type of sample Fibers/cubic centimeter*
Upwind:

- coarse fibers* * 0 . 7 0
- fine f ibers * * * 0 . 0 2

Midsite:
coarse fibers 12 .00

- fine fibers 0 . 2 0
Downwind:

coarse fibers 2 1 .0
fine fibers below detection limit

There are several questions concerning the signi-
ficance of the USEPA Test Results when these results are con-
sidered by themselves, independently of the questions which
exist and which are discussed below concerning the significance
of these test results when compared to background levels.

* Measured at 2 0 , O O O X magnification using an electron micro-scope.
** Fibers ranging from 2 .5u to 15u in size.
** * Fibers smaller than 2 .5 u in size.



SCHIFF HARDIN & WAITE
Mr. Russell H. WyerPage 18

First, there is some doubt about the means used to
obtain the samples analyzed for the USEPA Test Results. Three
Sierra Virtual Impactors were used for the testing. These are
particulate samplers which are supposed to have the capability
of discriminating between inhalable and non-inhalable particles
and of classifying particles into two size ranges. Accord-
ingly, particles larger than 15u were to be excluded from the
samples collected and particles smaller than 15u were to be
separated into two size fractions, one of the particles in the
size 2 . 5 u to 15u and the other of particles smaller than 2 . 5 u .

It appears, however, that this intended separation
did not occur. For example, the USEPA Test Results indicate
that the largest single chrysotile fiber diameter counted in
the downwind coarse sample was 0 .7u * and the next largest had
a diameter of 0 . 3 u . The sampler which collected this was to
have diverted fibers under 2 .5 u to the fine fraction filter.
Obviously, the separation did not occur, suggesting that the
sampling equipment malfunctioned or that the coarse and fine
filters inadvertently were interchanged or mismarked.

If the filters were interchanged, then the fibers
counted in the downwind coarse filter actually were fibers col-

* The diameter actually recorded in Attachment A was 14 milli-meters. However/ this measurement of 14 millimeters occurredat 2 0 , 0 0 0 x magnification. Accordingly, the actual diameter of
this fiber was 0 .7 u .
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lected from the air sample drawn through the downwind fine
fi lter. This makes a crucial difference to the calculation of
the concentration of asbestos fibers present in each sample.
The number of asbestos f ibers counted in the sample must be
related proportionately to the volume of air drawn through each
sample taken if a figure for concentration of fibers is to be
derived. A different volume of air was passed through
the coarse filter than through the fine filter. The downwind
sampler channeled 6 , 8 0 0 , 0 0 0 cubic centimeters of air through
the fine filter while it channeled 7 5 2 , 0 0 0 cubic centimeters of
air through the coarse filter.

A total number of 250 chryostile fibers were counted
in the supposed coarse filter. The USEPA Test Results related
these 250 fibers to 1 1 .75 cubic centimeters of air, as this was
the amount drawn through the actual coarse fi lter.* As a result,
a concentration of 21 fibers per cubic centimeter ( i .e . 250
f ibers/11 .75 cubic centimeters of a ir) was derived. If, how-
ever, the supposed coarse filter actually was the fine filter,

* The laboratory which analyzed the samples taken examined 2
grid sections (each 0 . 0 0 7 5 square millimeters in s ize) of thedownwind (coarse) filter. Thus, 0 .00156% of the total area(960 square millimeters) of this coarse filter was examined.The grid sections examined were proportional to the air whichpassed through each filter. As 752 ,000 cubic centimeters of
air in total was channeled through the entire coarse filter,then by examining 2 grids (or 0 .00 156% ) of the entire coarse
filter the chrysotile fibers present in 1 1 .75 cubic centimetersof a i r ( i . e . 0 . 0 0 1 5 6 % of 7 5 2 , 0 0 0 ) actually were counted.
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f
then the number of chryostile fibers counted should have been
related to a different volume of air, for approximately nine
times the volume of air passed through the actual fine filter
as went through the actual coarse filter. Accordingly, the
250 fibers of asbestos counted in the supposed coarse filter
should have been related, on this assumption that the coarse
and fine filters somehow were switched, to 106 .25 cubic centi-
meters of air,* and a concentration of 2 . 35 fibers per cubic
centimeter ( i .e . 250 f ibers/106.25 cubic centimeters of air)
would have been estimated for the portion of the air passing
through the filter labeled as the coarse filter. This result,
which is 11% of that derived in the USEPA Test Results, is
significantly different from that apparently used by USEPA in
applying the HRS to the Waukegan facility.

Second, it is more valid scientifically to have cal-
V

culated the concentration value on the basis of a balanced com-
posite sample. Furthermore, such a composite would eliminate
the question of whether or not the coarse and fine filters were

* As noted, the grid sections examined were proportional to
the air which passed through each filter and 2 grids (con-
stituting 0 .00156% total area) of the coarse filter werecounted. Assuming 6 , 8 0 0 , 0 0 0 cubic centimeters of air (theamount which went to the fine filter) actually were filteredthrough the filter labeled as coarse, then the chrysotile
fibers present in 106 .25 cubic centimeters ( i .e . , 0 .00156% of
6 , 8 0 0 , 0 0 0 ) really were counted.
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i n t e r changed . To der ive a composite us ing the USEPA Test
Resu l t s , the 250 chrysoti le f ibers counted in the supposed
coarse f i l ter sample and related to 1 1 . 7 5 cubic cen t imeter s of
air may be combined wi th the no detect ib le f i b e r s as soc ia t ed
wi th 1 0 6 . 2 5 cubic cent imeter s of a ir in the supposed f ine
f r a c t i o n ; when th i s i s done , a composite value of 2.1 f i b e r s
per cub ic cent imeter ( 2 5 0 f i b e r s/1 18 cubic cent imeter s of a i r '
i s d e r i v e d . Th i s va lue i s one-tenth the s i ze of the con c en t r a -
t ion de r i v ed for the downwind coarse f i l ter in the USEPA Test
Res j i t s .

T . ^ r f , there is some doubt about tnt repr e s en t i veno . " \
of the- upw ind coar s e sample . Ob s e r v e r s at the Wauk e g a n
fac i l i ty or . Apr i l 28, 1982 noted that this sample was damaged
whc-' . r e ;T - . ' e i frorr the sampler h ead , and a r epr e s en ta t i v e of t.v:
Ecology and Env i r o nmen t Company i nd i ca ted that the upwind
coarse sample would not be submitted for electron microscope
ana l y s i s . Never the l e s s , it was analyzed and included in the
USEPA Test Results without any explanation of what effect this
damage had on the sample results .

Fourth , there is some question concerning the prec i-
sion and accuracy of results obtained through use of an electron
microscope, which was the method used to analyze the samples
taken . These problems of precis ion and accuracy are il lustrated
by compar ing that method to the optical microscope method, or
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membrane f i l ter method, which has been extens ive ly used and!
analyzed, part icu lar ly for occupational mon i tor ing at asbestos-
us i ng locat ions .

The membrane f i l ter method was developed in Great
Br i t a i n in the 1960s , and s ince that time it has been adopted
by almost every industr ia l i zed country as the approved method
for mon i tor i ng the workplace. In the United Sta t e s , the Occupa-
t ional Saf e t y and Heal th Adm in i s t r a t i o n ( "OSHA" ) has p r e s c r i b ed
a workp la ce s t anda rd for asbes to s em i s s i o n s which i s s ta ted in
t~i'T£ of a numer i ca l concentra t ion that is to be mea su r ed in
tha t ma n n e r "made by the membrane f i l t er method a t 4 0 0 - 4 5 0 X
(mag n i f i c a t i o n ) (4 mi l l imeter ob j ec t ive ) w i th phase con t ra s t
i l l um i na t i on . " 29 C . F . R . § 1 9 1 0 . 1 0 0 1 ( e ) ( 1 9 8 2 ) .

The membrane f i l t er method as used off ic ia l ly in the
Uni t ed States has been developed by the National Inst i tute for
Occupational Safe ty and Health ( " N IOSH " ) . The latest vers ion
of the method, which was issued in 1 9 7 7 , is referred to as
Method No. P&CAM 2 3 9 . The method has been studied in great
deta i l in a number of laborator ies so that there is a great
deal of documentat ion available regard ing both the precis ion
and accuracy.

After a sample has been collected in the workplace
and properly prepared for microscopic examinat ion , the f ibers
are counted using phase contrast el iminat ion at a magn if i cat ion
of approximately 4 5 0 X . Depending on the quality of the micro-
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scope and the visual acuity of the observer, the minimum
diameter of f iber which can be observed by this method will be
about 0.5 micrometers. Any f ibers with smaller diameters ,
regard les s of their length, will not be detected by this
method. All agree that , even though all f ibers present in the
work i n g env i ronment are not detected , the method does prov ide a
cons i s tent index of worker exposure .

There are also very wel l-def ined l imits for the
sens i t iv i ty of the membrane f i l ter method. It is general ly
agreed that for the assessment of most workplace f iber con-
centra t ions , the method i s rel iable only for concentrat ions 3.5
f ibers per cubic cent imeter or grea t e r . The detect ion l imit
for the method is general ly cons idered to be 0.1 f iber per
cubic c e n t ime t e r : in other words , at that level it is poss ib le
to say that concentrat ion is such that the f iber s cannot be
reliably quant if ied . In many cases, numbers smaller than 0.1
f iber per cubic cent imeter are reported without qual if icat ion,
but it must be remembered that they do not have any meaning
whatsoever .

Because of the universal ity of the membrane f i l ter
method, it has been used, and most likely will continue to be
used, as the primary method for assess ing worker exposure for
epidemiological and other health-related studies. There are
occasional pressures to change to a method which is more sensi-
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t ive . However, due to the difficult ies in correlat ing the re-
sults of one method with another, such a move would serve only
to add considerable confusion to our existing epidemiological
data base .

Due to the l imitat ions of the membrane f i l ter method
and the low concentrat ions of asbestos f iber which ex i s t in the
general environment outside of the workplace, considerable ef-
fo r t has been devoted over the past decades to f iber analysis

^us ing the electron microscope. The transmiss ion electron micro-
scope has the advantage of having much super ior resolution so
that it ran detect asbestos f ibers with diameters as small as
O . C 3 micrometer s ( 0 . 0 3 m i crometer s i s t h e approximate d iameter
of the smallest chrysoti le fibri l known to ex i s t ) . If the micro-
scope is equipped w i th the proper anci l lary eq j i pment , it is
also possible to conduct chemical analyses as well as to study the
crystal s truc ture of these minute partic les. With such cap-
abil ity, it is possible to completely character ize the minera-
logical nature of each of the fibers which is counted.

Even though the transmission electron microscope
sounds like the ideal instrument for fiber analysis, it too
suffers from several serious l imitations. First of all, a
fully equipped analytical transmiss ion electron microscope will
cost in excess of $ 5 0 0 , 0 0 0 . 0 0 . This cost has limited the number
of laborator ies and of tra ined technic ians able to operate the
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i n s t rument . The techniques used to prepare the sample for
examinat ion in the transmiss ion electron microscope are also
quite complex, and there are also very ser ious quest ions as to
the loss of f i b e r s and poss ible a l terat ion of the sample dur i ng
the p ro c edu r e . In add i t ion , the count ing by th i s techn iq je is
ra ther slow and ted ious , with the resu l t that a technic ian can
only handle about two samples per day without an excess ive
amount of fa t i gu e .

Although the transmiss ion electron microscope method-
ology has been under inves t igat ion for severa l yea r s , there i=
very little re l iab le i n format ion avai lable concern ing the pre-
c i s i on and accuracy . Some laborator ies will report that they
can reproduce resu l t s w i th i n a factor of two or t h r e e . If th i s
is t rue , it only appl ies to ideal c i r cums tance s w i th i n a part i c-
ular laboratory. Inter-laboratory studies where duplicate
samples have been carr ied through the entire preoaration and
count ing technique, have , in many cases , produced resu l ts wh ich
vary by as much as a factor of ten or more. The National Bureau
of Standard s , under contract from USEPA is current ly in the
process of prepar ing standard f i l ters which can be used in an
effort to obtain reliable inter-laboratory comparisons. They
will also be very valuable for intra-laboratory precision
studies. These samples should be available from the National
Bureau of Standards sometime in 1 9 8 3 . It is only through ef-
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forts such as these that we will begin to understand the wide
var iabi l i ty in inter- and intra-laboratory results and so be
able to attempt to solve the problem of variabi l ity.

The grea te s t problem which ex i s ts with electron micro-
scope count ing data is the lack of understanding of the true
meaning of these counts . In all too many cases it is assumed
that electron microscope counts are equivalent to counts obtained
by the membrane fi lter method. This is not true — the data
cannot be used interchangeably. The mere fact that the e lectron
microscope has the capabi l i ty of detect ing al l of the f i b e r s
pre s en t , makes it impossible to assume that the resu l t s are
comparab le .

Data which are available in the l i terature vary fro.-.
a = much as a 2 to 1 ra t i o for the transmis s ion e lectron mi c ro-
scope over optical to as high as a 1 , 0 0 0 to 1 rat io . See , e . g . ,
Stee l , Smal l , Sher idan , "Analytical Error s In Asbestos Analys i s
By Analytical Electron Microscopy" (National Bureau of Stand-
ards Special Publication 6 1 9 , issued March 1 9 8 2 ) . Each of these
numbers, plus a host of numbers in between, could very well be
j u s t i f i ed under a part icular set of c ircumstances as a true
correlat ion factor. However, when a sample is obtained from
the general environment where the source cannot be character-
ized, it is absolutely impossible to obtain a correlation
between the transmiss ion electron microscope and membrane f i l ter
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results . The principle reasons for this are the fact that the
optical counts are normally well below the applicable limits
for the method and the completely unknown accuracy for the
transm i s s ion electron microscope method.

Because of the many problems associated with the
t ransT. i ssion electron microscope and other electron microscopc-
snethods , USEPA has yet to adopt a standard method for environ-
men ta l f i b e r analysis , and this methodology most likely will
n?r be avai lable until such time as sat isfactory answers to the
prec i s ion and accuracy questions can be secured. In the
inter IT., tes t resu l ts , such as the USEPA Test Resu l ts , obta ined
using electron microscopy must be viewed with some amount of
skept ic i sm, part icular ly insofar as attempts are made to relate
therr; to possible health e f f e c t s .

Regard l e s s of these quest ions concern ing the va l id i ty
of the USEPA Test Results, the fact remains that these results
do not indicate what the "background level" of asbestos is nor
do they show that the level of asbestos emiss ions "s ignif icant ly
exceeds" background. Both of these indications must be present ,
according to the instructions to the HRS, before a score of 45
may be assigned to the rating factor "observed re lease ." See
47 Fed. Reg. 3 1236 (July 16, 1 9 8 2 ) .

The upwind sample used for the USEPA Test Results may
not be taken as being the "background level" of asbestos . As
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has been discussed, there are too many quest ions concerning the
method of samp] i no employed, the /post s ign if icant of which is
t'pat th * > uowipt * sample was da~aaed, for the s inale samole to be
ro^s Hered »-o be a "backaround lev» l ." Moreover , a compar ison
rf '>'_'•• e s,r*-\r~ sarrp.l« to the do-v-'p-vi n •* samp l e canno t le?^ to ?
«ta*: i s<- ically val id conclus ion of "s . • 'qnif icant " d i f f e r e n c e ^it'-;
tne va r i a t i o p tba.t ha? been documented in other s t n c i e? .

Dete rm inat icr of a background level for emis s ions o r

as ' : e s to c 19 a very d i f f i c u l t t a s k , a? USEPA acknov^le^qev. ' in
croT jln^ 1 : in-7 the KESH=»P for asbestos .

Sa t i s f a c t o r y irear..? of T i ea c j r i ng an!: ient asbestosconcentrat ions have only recently been developed,
and sa t i s fac tory irean? of mea s u r i n g asbesto =
emiss ions are still unavai lable . Even if sat i s-
factory means of measur i ng asbestos e^ i s s io^s :
f ' i -3 e x i s t , the previous unava i lab i l i ty of a sa t i?-cactory ireaiis of iPeasor inx i anb i e n t leve ls ofasbestos niakes it iTrpos^ible to es t imate even
rn . iaMy the quant i tat ive re lat ionsh ip between
asbestos-caused il lness and the doses which caused
those i l lnesses .

3? Fed. Per- . 8 8 7 0 (Apr i l 6 , 1 9 7 3 1 . *

* USFPA Tainta ined this position concernina the d iff icu l t-/ of
measur ing asbestos when it promulgated extens ive amendments tnthe NESHAP, cotifpentipg once again or. the

impossibility at this tim.e of prescribino
and. enforcing allowable numerical concentrationsor mass emission limitations. One difficulty in
prescr ib ing a numerical emission standard is the
relative inaccuracy of asbestos analytical methods.(Continued on next page)
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Because of these problems in measuring and comparing
various levels of asbestos emissions, USEPA reached an accommo-
dation of sort in finally setting an emiss ion level in the NESHnF
for asbestos: USEPA attempted to balance the view that " [ i ] t is
fobable that the effec t s of asbestos inhalat ion ?re comulet ive ; t '
is low- level end/or intermittent exposure to asbestos over a lone
t i-f-o ™a\* be ea'ja' ]v as iTnortant as bigh level a^^/or cont t r e~ ' : r
exro? j re O\"=T a shorter per iod" wi th the viev that " [ o ] n t'~e
.-\ • • " - - - . - *- a --\ ̂ f +*<*c. ja\*^ 5 j .^ ' • 'T A evi (1 e Pc f t c'oipx no?* i pl icate t^at 3 f t - . * ° l ~
of e«bf>Pt^= IP rno=t coirroni tv air cojse asbeptot ic d i s ea s e . "
I c . The core rnrr.' se reached hv 1TSE?A was: to select "no vis ible
em i s s i on s " as the appropriate level of asbestos emiss ions to be
allowed in the NESfAP en the thecrv that

I t j a k i n c both these cons iderat ions into account,
the Adr.ini st 'ator hes determined that, in order
to provide an ample marg in of safety to protecttne public health from asbestos, it is necessary

(Continued fror previous page)
Dr. Arnold. Brown, testifying in a recent court
case involving asbestos emissions [United States
et al . v. Reserve Mining Co. et al . , 498 F .2d1073 , 1079 (8th Cir . 1974 ) ] stated, ' I t is reason-
a^le to assume an error in the count of f ibersin both water and air of at least nine times on
t'-»e high side to one-ninth on the low s ide . 1Furthpr testifying on the same subject, Dr. Brown
stated, ' . . . I do not recall havino been exposed
to a procedure with an error this large, and
vh.^ch people have seriouslv proposed a number
based on this verv poor procedure. '

40 Fee!. P *o . 4 8 2 9 6 (Oct. 14 , 1 9 7 5 ) .
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to control emissions from major man-made sources
of asbestos emissions into the atmosphere, but
that it is not necessary to prohibit all emiss ions .

Id.
These inherent diff icult ies in measur ing and com-

par ing var ious levels of asbestos emiss ions appear to preclude
the application in any meaningful way of the HRS instruct ions
concern ing the "observed release" for the air route to re leases
of asbestos . The only standard of comparison which makes any
useful attempt at conducting "an analysis of the probability
an3 magnitude of harm to the human population or sensat ive en-
vironment from exposure to hazardous substances as a result of
contamination of ground water , surface water , or a i r , " 47 Fe^.
Reo . 3 1 187 (July 16, 1 9 8 2 ^ , to use the words of the preamble to
the NCP, is the NESHAP for asbestos . Although this NESHAP is
an emiss ion s tandard , * it, nevertheless , was der ived as a
result of an analysis, albeit qual itat ive, of background levels
and of the effect of asbestos on public health. Thus, it would
be an appropriate guideline to use in evaluating the "observed

* Johns-Manvilie Sales Corporation acknowledges that USEPAstated in the preamble to the HRS that "permitted releases ofpollutants are not analogous to uncontrolled releases of hazar-dous substances" and declined to compare, when applying the
HRS, emissions of hazardous substances to regulatory limits in
order to determine whether or not an "observed release" hadoccurred. 47 Fed. Reg. 31 188 (July 16, 1 982 ) . Johns-Manvilie
Sales Corporation vigorously disagrees with this view and bel ieves
it to be improper. However , Johns-Manvil le Sales Corporat ion
withholds further comment concerning it in deference to USEPA 1 s
request that comments submitted concerning the proposed NationalPrior i t i e s List not comment upon the HRS, itself. See 47 Fed.Reg. 58479 (Dec . 30, 1982) .
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re lease" to the air route when applying the HRS to emiss ions of
asbestos . *

Under any of these analyses of the rat ing factor
"observed re lease , " however, the Waakegan facil ity should re-
ce ive a value of 0 rather than the 45 it was as s igned .

In addition to disagreeing with the value ass igned to
the rat ing factor "observed release", Johns-Manville Sales Cor-
poration also d isagrees with the evaluation of the rat ing
fa c to r "waste charac t e r i s t i c s . " One aspect of this factor is
" t o x i c i t y . " T::e documentat ion records note that the toxic
compound eva luated in de t e rm in i ng the "tox ic i ty" aspect wa~
asbes tos and that it has a "Sax level" of 2. (page 12 of t:- .-?
documentat ion records port ion of Attachment A) . Elsewhere in
the HRS score she~t and in the documentat ion records p r e p a r e -5
for the Waukegan facility asbestos is descr ibed as having a
"Sax level" of 3. Accordingly, "Toxicity" was evaluated incor-
rectly with respect to the air route portion of the HRS score
sheet.

* In addition to being an appropriate guideline for such anevaluation, the NESHAP for asbestos, indeed, may be the only
guideline which may be applied. As discussed more fully insection C of these comments, infra, the NESHAP for asbestos was
promulgated pursuant to Section 112 of the Clean Air Act. 42
U .S .C . § 74 12 . To require compliance with some alternative stand-ard for asbestos under the guise of the HRS and CERCLA may be
to attempt to amend the NESHAP under a statute other than the
Clean Air Act . Such an attempt would be impermissible.
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4 .
Sign if i cant Errors were

. Committed in Preparing
the Direc t Contact Work Sheet

The rat ing factor "containment" has been ass igned a
valu^ of 15 (f igure 12 of Attachment A), and, in support of
th i s , the documentat ion records refer to "piles, not covere' l
wit '" prooe" C'^ver Tater ia l ( i . e . - earthen r r a t e r i a l ) . " (pac*
14 of t^e documentat ion records port ion of Attachment A). TM--
eva l ' ja t ion o c "con taj nrre^t" is incorrect . The i n s t ruc t inps to
tw? "?? exr lf l in t'-at tv e terir "c^rta j * »Trent" ind icate? w^pt' ier
"t l-p saz = *"v^o-.' c r o ' -F t .-^Cf it .= «»Z f is zcce-t? iM P to • " ' i r e -- ' : ro'~t ir > .~t . "
47 Fe^ 1 . Fe^ . 3 1 2 4 3 (Ju lv 1 ? , 1 9 5 ? ^ . As ha s been d i s cu s s ed ,
?s'. ' 'r jc : .^~, * • . ' • • = s .?7.? rd "50 s " . eu'" <-*t?p.-» i b^ i^- P"3 l a? t?^ , i^ not ?< •
acce.-s i!" le.

'/ast^ asbestos placed in the on-sitr disposal area i°
managed as required by the NESHAP for asbestos: e ither there-
are "no vis ible emiss ions to t'ne outside a i r , " 40 C . F . P . . § 6 1 . 2 5 ( p J
( 1 9 8 2 ) , or the asbestos waste is covered, within twenty-four
hours, with at least six inches of compacted, non-asbestos-
containing material, 40 C.F .R . § 6 1 . 25 ( e ) ( 1 9 8 2 ) . The NESHAP
for asbestos deems this mechanise to be an adeauate ^eans of
containino asbestos. This evaluation should be adopted by the
HRS as it was mad** after specific cons iderat ion of the proper-
t ies and means of control of asbestos. Accordingly the s ta te-
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ment made in the instruct ions to the HRS that if "the hazardous
substance at the facility is i n . . . landfills with a cover depth
of less than 2 fee t . . . a s s i gn this rating factor a value of 15 , "
4~> Fe3. Rec . 3 1 2 4 3 (July 15, 1982 ) should be viewed simply as a
genc-'a l Direct ive which should be superceded by the much more
spec if ic dec larat ion of the NESHAP for asbestos .

C.
EVEN IF THE HRS PROPERLY W^S

APPLIED TO THE ON-SITE DISPOSAL
AREA AT THE WAUKEGAN FACILITY, THE

AREA SHOULD BE ELIMINATED FROM
THE PROPOSED NATIONAL PRIORITIES LIST

The Nat ional Pr i o r i t i e s List has been proposed to
fulfill the direct ive of Section 1 0 5 ( 8 ) ( A ) of the Comprehens ive
Environmental Response, Compensation, and Liabil ity Act of 1 9SO
( "CERLA " ) , that a national contingency plan be prepared which ,
among other things, provides "criteria for determining priori-
t ies among releases or threatened releases throughout the United
States for the purpose of taking remedial action and, to the
extent practicable taking into account the potential urgency of
such act ion, for the purpose of taking removal act ion ." Id.
The explicitly stated point of this evaluation is to provide
the f irs t step to the eventual remedy of removal of pollutants
or contaminants. As such, USEPA has concluded that the evalua-
tion should represent "for each release or potential release,
an analysis of the probability and magnitude of harm to the
human population or sensitive environment from exposure to
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hazardous substances as a result of contamination of ground
water , surface water , or a i r . " 47 Fed. Reg. 3 1 187 (July 15,
1 9 8 2 ) .

Such an analysis of the probability and magnitude of
harTi to the human population or sens i t ive env ironment from expo-
sure to asbestos already has been made by USEPA under Sect ion
1 12 of the Clean Air Act , 42 U . S . C . § 7 4 1 2 , and need not be made
again under CERCLA. The Clean Air Act mandates that USEPA e s tab-
lish s t andard s for hazardous air pol l j tants "at the level wh i ch
in his judgment [ the Admin i s t ra tor of USEPA] provides an ampls
marg i n of safe ty to protect the public health from such hazard- .
Ou5 a i r po l lu tant . " 42 U . S . C . § 74 12 ( b ) ( 1 ) ( B ) . To accomplish
this if "it is not feasible to prescr ibe or enforce an emiss ion
standar:! for control of hazardous air pollutant or pollutant?,
he [ the Admin i s t ra tor of USEPA] may instead promulgate a de s i gn ,
equipment, work pract ice , or operational standard, or combina-
tion thereof, which in his judgment is adequate to protect th?
public health from such pollutant or pollutants with an anple
marg in of safety . " 42 U . S .C . §74 12 ( e ) ( 1 ) .

Pursuant to these dictates of the Clean Air Act, USEPA
promulgated the NESHAP for asbestos as a comprehensive means of
regulating, among other things, the collection, processing,
packaging, transport ing, and deposition of asbestos-containing
waste materials. See 40 C.F .R . Part 61, Subpart B ( 1982 ) . The
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national emission standard for asbestos, which it established
is that of "no visible emissions" coupled with certain pre-
scribed operational pract ices . *

This standard takes into account the ambient levels
of asbes tos as well as the goal of protect ing public health.

It is probable that the effec t s of asbestos in-
halation are cumulat ive: that is, low-level and/or
intermittent exposure to asbestos over a long
time may be equally as important in the etiology
of asbestot ic disease as high level and/or con-
t inuous exposure over a shorter period. On theother hand, the available evidence does not indi-
cate that levels of asbestos in most communityair cause asbestotic disease. Taking both these
considerations into account, the Admin i s t ra tor
has determined that, in order to provide an ample
margin of safety to protect the public health
from asbestos, it is necessary to control emis-sions from major man-made sources of asbestos
emissions into the atmosphere but that it is not
necessary to prohibit all emiss ions .

38 Fed. Reg. 8 8 2 0 (Apri l 6 , 1 9 7 3 ) .
Accordingly, it is not necessary to undertake another

analysis of ambient levels of asbestos or of the effect of expo-
sure on human health or the environment of releases of asbestos

* USEPA provided for alternative methods of compliance that
represent what it considered to be "the best available disposalmethods" in 40 C .F .R . 6 1 . 2 2 ( j ) and (k) ( 1 982 ) . 40 Fed. Reg.
48296 (Oct. 14, 1975 ) . "The Agency [USEPA] recognizes that thebest available disposal methods for some of the sources may notbe capable of preventing visible emissions during a minor por-tion of some of the disposal operations. Therefore, alterna-tive methods of compliance that represent the best availabledisposal methods have been included in the regulations." Id.
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under Section 1 0 5 ( 8 ) ( A ) of CERCLA. This analysis already has
been conducted pursuant to Section 112 of the Clean Air Act, 42
U . S . C . § 7 4 1 2 , and has been embodied in the NESHAP for asbes tos .
If for some reason this evaluation is incorrect, it should be
reevaluated under Sect ion 112 of the Clean Air Act , a mechan i sT
des igned specifically to evaluate such problems, rather than
under CERCLA.

It should be enough for purposes of Section 105 (8) (A; *
of CERCLA if releases of asbestos are in compliance with the
NESHA? for asbestos . Further , duplicative regulat ion under
CERCLA i s n o t warran t ed . Cf . 45 Fed. Reg. 7 3 5 3 9 (Nov. 25 , 1 9 6 3 /
(USEPA declined to list asbestos as a hazardous substance unf-
its Resource Conservat ion and Recovery Act ( "RCRA" ) regu lat ions ,
s tat ing that " [ c ] e r ta i n l y , duplicative regulat ion should be
avoided where possible. We therefore are temporarily deferr ing
f inal promulgation of the listing of asbestos while we invest i-
gate further the relat ionship of the NESHAP and the RCRA manage-
ment standards , and the extent to which NESHAP faci l it ies afford
comparable environmental protection in managing waste a sbe s to s . " ) .

To a certain degree, the NCP, itself, and the pro-
posed National Priorit ies List, which it contains, recognize
that such deference should be given to the Clean Air Act. Both
of the regulations direct that no further action be taken with
respect to releases of pollutants or contaminants when no reme-
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dial actions are necessary. The NCP provides that inquiry into
the release of a hazardous substance should be terminated when
it is determined that the amount released does not warrant fed-
eral response , 47 Fed. Reg. 3 12 14 (July 15, 1 9 8 2 ) ( to be cod i-
f i e d i n 40 C . F . R . § 3 0 0 . 6 4 ( c ) ) , and the preamble to the propose-.":
Nat i o na l Pr ior i t i e s List contains as one of its cr i t e r ia for
delet ing a site from the List , that USEPA, "in cons ider ing the
nature and severity of the problems, the potential costs of
c leanup, and available funds , has determined that no remedia l
act ions should be undertaken at the s i t e , " 47 Fed. Reg. 5 8 4 7 9
(Dec . 30, 1 9 S 2 . - . In effect , the NESHAP for asbestos already
has made th is d e t e rm i na t i o n of: the need for remedia l act ion by
provid ing that emiss ions of asbestos which comply with its em i s -
s ion s tandard s and operat i ng procedures are to be al lowed.

Therefore , even if the HRS properly was applied to
the on-site disposal area at the Waukegan facility, the area
should be eliminated from the proposed National Pr ior i t i e s L i s t
as it is in full compliance with the NESHAP for asbestos.

Sincerely,
JOHNSAMANVILLE/Li LES/CORPORATION

Of Counsel:
SCHIFF HARDIN & WAITE

7200 Sears Tower
Chicago, Illinois 60606
( 3 12 ) 876 - 1000
One of Its Attorneys
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UNITED STATES

ENVIRONMENTAL PROTECTION AGENCY
REGION V

1 1 1 West v 'ackscn B l v d .CHICAGO ILL INOIS 60604

SEP 171982
TO ATTENTION

HR-flJB

James N. Siegfield, Manager
Community Environmental Standards
Mar.vil le Service Corporation
Ken-Caryl Ranch, P.o' . Box 5 105
Denver . Colorado 8021 "
Dear Mr. Siegfield:
Tr.i? i? in response to your letter dated May 21, 1982 , to Michael O 'T c o l c - of
this office in which you requested certain information co l l ect- ; * . 1 '"•>• the
United States Environmental Protection Agency (U .S . EPA) concerning your
industrial landfill site in Kaukegan, Illinois.
Pursuant to your request, I ajn enclosing the results of ^ir sampling conducted
at your Kaukegan facility by the U . S . EPA on April 2R, 1982 . The reir.ainir.;:
information which you requested will bt provided to you w!.en final ised.
Very truly your?,

t ,* *..
Nor-an Ni-rdergnnf', P.Jr:
Environmental Engineer
Enclosure

Attachment B
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Samp 'i e Po i n t "D e s c r -, •: •, or,

» i • • \ y C ' C ' • " " - '•' 1" * fj\ 'n < « L - . - > * " - ' • • » > J ' ' •

As'-.e: sc- :" .e V yes
A-: . - : c* A:r F • It e re :

nc

O
Tct = : FT. t e r Area

r i s e r s per I-

-b ic r,eters

C!-.'ys:r:",e "iters (a l l s i r e s ) : I
: = : : . * ,ete i Kas s

^ • K o *• c. /i » t - - tr • i> y

sc DATA. INTERPRETATION
Shews pos i t ive indication of chrysoti.le asbestos in the ambient a i r .
Shows nc indicat ion of chrysotile asbestos in the ambient a i r .
Cannot be interpreted because of the l imited number of chrysct i le f iber scounted.



Effluent Guidelines Division
ASBESTOS DATA REPORT

El'A Sample Nu:
l Caleoofy

SAMPLE DATA OPERATING CONDITIONS
Mode: __JEM...

LoblQNumber_f
Dole Onolyzeg:Analyst: _£?_
Fillor Type: __Preparation technique: _ .modldud Jaffa Wick.Molhod o' counllny: _QtldiQuaie_ _ _ _ _ _ _Volume of deid sample dliorod .Nu'tJ*m.___

IhiomcuffonlpA
III! (") . _0°_.

JLLiiaudoopoiQ. AcluiilsciunnmtJ(irijlirnlioiv
Av. \jiitl O't'O (mm') ..Qr. t.)"."
\ J> i n l fJ iK l iHlKKI 'S COIMi l l ' i |

(Ol

GRID NUMBER$J, H, HI, IV (circle one)

.RE\f.n
&
iQj.

. 10

(-)FIBER
NUMBER

1
2
3
t
5
6
7
8
9

10
1 1
1?
13
14
15
16
17
18
19
M
71
7?
73
74
75

IAIS

(")CHRYSOTILE
MORPHOLOGY?

^-
——————————

... _ / -

POSITIVE DIFFRACTION PATTERN IDENTIFICATION
("}CHRYSOTIIE

^-

/

i")OTHER FIBERS
(NON CHRYSO1ILE)

. ———————————

;:. -'-&:::.. .

MAMBIGUOUS
f'AIIIRN
— . . . _ . .

. . . ...... . . . .

--
*'?

(')NOSAED
PAW UN

. ... .. .
— - — •- - --

; '«-;»

por-smi E
tXf)NAID

_ .. . _ . . _ . . . . . . . . . .

--
• .' • .;,""-• : :T- ' '

FIBER SIZE

(mm)
DIAMETER

. . . ./
— -- ——— • — —

. . . . . .

(mm)
IENGIH

^C?-
. — —— - —— -

M^ _______B" l̂ir ——"^ •«$ — '
—— --T- - -
. . ——— A«*»-

.

ASPECT RA

_=^'A-.

t

USE ADDITIONAL PA-^f •; rop COMMFNTS. IF NECESSARY



sszz;•
, ASBESTOS DATA REPORT( (, Iconfd) F»'A r- vnple Mo:

Id.l.nl.lol Cotoyjory
I'cuj" .« -(. ol j^r1—

GRID NUMBER: l/ll)III, IV (circio one)

1MENTS:

En
)
^5)

(^)FIBER
NUMBtR
i
2

CHRYSOTILE
MORPHOIOGY?

3 1

5
A
7a
9

10
11
12
1i
14
IS
16
17
18
19
20
21
27
23
24
2S

IAIS
LA1IVI IOIA15

———————————

•f^L.
I

POSITIVE DIFFRACTION PA1HRN IDIN1IFICATION

CHRYSOTIU

e-

OTlltROIKRS
(NONCMKYSOIILf)

^>s,

/
/

I 'AIIIRN
——— —— —— - -- —— . — ———

~t>
<)- . .

f'Allll.'U

~C2 '. :t'J: ..

IX y,'.,W (:
IXDRAIU

-
.

S8^SfPl&

FIBER SIZE

|mm)DIAMLUR '
(trim)

IfNGIM

/O

ASPICH.



f»--:er ir.cys trial Category

Date Ana lyze s

* 1 * ' VC t C T k iJ*"Mi '.«n.Iiii i n~ WT. -i-. I

Blank Nurcer

As r - e c Scr rp l e >X yes
A~:jr.t cf A- ; r F i l t ered :
Fie " i s Exc- i n e -

no

Tc-tc". F i l t e r Area

Contract Lab

Sa~p i e Po in t 2-e s c r i p t i c

Cc" . c . l a t e c Kcs

Stancarc

Fibers per -L-

cub ic meters

Chry s : t i " e F ibers (a l l s i r e s ) : "=
C." . " v s c t : " e Cor .centrat i c r . :

Ca l c u l a t e d Fibers Q. fibers/cc

SCC USE 0: . .Y
DATA INTERPRETATION

nob's pos i t ive indicat ion of cnrysotile asbestos in the arci ient a i r .
Shows no indicat ion of chrysotile asbestos in the ambient a i r .
Cannot be interpreted because of the limited number of chrysoti le f iberscounted.



f*. t-'uenl Guidelines Divisioni' i

ASBESTOS DATA REPORT
EPA SomplB No
li.(lu-.lilal ( nlngory
l'«.j;n.« 1 ol 1'_

SAMPLE DATA
*/Lob ID Number: _Date onaly/ed: JJ .̂- ±̂/_nJi

Analyst: J^ "TOO Pzri
Filler Type: ___(LAjmucloopoiQ_________Preparation technique: _._madlIlacUaIla Wick..._ _Method ol counting _grldiquaru._ ——— ...._Volume of field sample liilorod: _O-_0" v^_—.____

OPERATING CONDITIONS
Mo<to: __UM_ ______.
(luurn current pA: _'/C7____ ..
Sample lilt (*): _ 0°. ____ . _
A< liiol sc'oonnioomficatipn y ,
Av giidaruu(rnrn ;) ...£).&>_ t

of arid souaroi CO" Ji iiot 1 . - •
. loi

GRID NUMBER^ II, III, IV (circle one)

BER

,

i
»

FIBER
NUMBER

i
2
3
4
5
6
7
a
7

10
1 1
12
13
14
15
16
17
IB
19
70
71
7?
73
74
7'j

10'MJ

CHRYSOTILE
MORPHOLOGY?

^
^
^
s

^f
\^
^r

^
^,
is*
t^-

^>
\^

^
,/•

/ ̂ *

POSITIVE DIFFRACTION PATTERN IDENTIFICATION

CHRYSOTILE
^
^
^
^~
^
^*-
^ST

l^

^

^r

l^-

l**~

^

^~

is*

OTHER FIBERS
(NON-CHRYSO1ILE)

^

^s-

^

^
i^
^

":: ':- .:..

AMBIGUOUS
PAlltUN

^/

S"

NOSAf.O
I'AHEUN

^

POSSIBIE
EXUUA ID

- - .
:..-LV : \ \ :^ ... .

FIBER SIZE

(mm)
DIAMkTER

^L
y.S
^ --S/^
I
(
/

^2,
A S

•2- 5
-^ 5"/-^T
. /- -S" _

/. /;
//

(mm)
LENGTH

/O
/V
//

/C/•/
___ /^2-

^

7
/ O2-

_/Y. _ /.O ./ S
^3,5"
•^•3
^2.^"

___ / ̂
/ 1 f.7
^ --Jc — ̂ —;V r/• V'• 5"

' 'SP-

ASPECT RAT
J7.3
V- Y.
/V
/^2-
o'

//.^
£

*/O.*Q

(> 7
I-1- _/£. 7

/^". 3
12.3"/ 8£ . 7

V _7- - *
""/o

USE ADDITIONAL PAGtS FOR COMMENTS. IF NECESSARY



ASULS I o b u / x .A utr'Jki
; Iconl'd) [PA Sample No:__'_

liitlmlilcil Col«»yorv:_!./V/M'i/^ 1 >R

FR

GRID NUMBERfflll, III, IV (circle one)

FIBER
NUMBER

10
1 1
12
O
14
IS
16
17
IS
19
70

("1CHRYSOTIIE
MORPHOLOGY?

POSITIVE DIFFBACIION PATTERN IOIN1IFICA1ION

CHRYSOTILfc i"}OTH[ (HIRERS
(NON CH(JVSOIIir)

AMHK iUOUS NO SAID
CAIMI. ' tJ

rosr.uuFrxci.'Ain

F IBFRS IZE... .
(mm)

PIAMf IFR

/•s

(nun)
I ING1H

/O

-73

/vv
it

/y

ASPECi

_/c;/ •^~

/v
V. 7

II
V7
S.-7_.p.q_./:/_

OIAIS

21
77
23
74
75

ULAIIVI IQIAU_
V1MENTS:

o



V. I . ' . I(conlOi c I (>A Sample No
Industrial

i'— Ol . C

GRID NUMBERf£ll, III, IV (circle one)

J>F.

-.it
FIBER

NUMBER
i
7
3
4
5

6
7
a
9

10
11
17
,j
14
IS j
16
17
18
19
70
71
77
73
74
25

10IAIS
MUIA1IVI lOlAtt

MCMRYSOULE
MORPHOLOGY?

j/

/
•x^T

POSITIVf DIFFRACTION PA1HRN IOIN1IFICA1ION

CHRYSOlHi

K^

1
^^

OTlURFlBfRS
JNONCMRYl-Ulllt)

O
t^-*

AMIIIGIIQU5
I'AIIH/N

0
~ .

NOSAFH
PAMH.'N

f>
•^-^

PossmiFI :• ( >UA in

FIBER SIZE

(mm)
1)1 AMI ffR

/ sS"

•

î t̂̂ !̂̂^;-/.!'Wiw*

(mm)
I f lJGIH
zzo

'

A5PK.' '
/ '• '-

• •

* ii." f. i -*
DMMENTS: - V



(conl'd) U'A SomplB No-_/L7^
ItirJu'.ltlqlCalooory

GRID NUMBER: lift III, IV (circle ono)

FIBER
NUMBER

10111?
13
14
IS
16
11
ia
19
70
21
72
73
24
75

_lptAU______
JMULMIVt fOTALS

CHRYSOTILE
MORPHOLOGY?

OMMENTS:

X,

Ni

X

IS. 0

POSITIVE DIFFRACTION PATTFRN IDENTIFICATION

CHRYSOTIlf.

\-_

X

N.

N.

O1MEWFIBERS
(NON-CHRYSU1IIF). __

^f-

VN,
V
V

x/



szz;•'.,«,.-'
' •SBESTOSUAiARLPORi(conl'd) r F PA Sample

I'oyo _-5L o(

GRID NUMBER: l/jl) III, IV (clrclo ono)

JARE
•1BER
A. ocr;

"U

'r}}

FIBFR
NUMBER
i
?
1
4
S
6
7
a
9

10
11
17
13
14
IS
16
17
IB
19
20
21
27
23
24
25

IOIA15
:uMUlAIIVf IOIA15

CHRYSO1ILE
MORPHOLOGY?

X,

X
X
^^^X*
x.̂v^
Xwi"S^

^^^\.
^

^

\,

^ .̂

"S^
It,<>c~

POSITIVE DIFFRACTION PATTERN IDENTIFICATION

CHRYSOTILE

X.

XxX
x»Xj
X
X

XjX
X
X,
Xi
X

X/c.&<,

OTMlRfinFRS
(NONCHRYSOIIIE)

"X
\,

Xy

X

X

Vŝ

c,
3-7

i")AMBIGUOUS
I'AlltliN

N/

.„ _ _ . /

I")NO5AFD
PAIIIWN

X
--vy

3L-
. . . ' 1

f-osr.iULf
[XOI/AID

- ' , \ * i £Y» af ll .' 'j iJ' k. . " *

:OMMENTS:



'VSBESlObUAlAktPOKi»"J2U^ (conl'dl EPA
\^U-J ln(^
'•«•«*.•'•' 'Hi

GRID NUMBER: \.<S)\\\t IV (circle ono)

IARE
/1BER
)

})

FlUEf?
NUMBER
i
2

4
5
6
7
a
9

10
11
12
0
14
15
16
i;
18
19
70
21
7?
73
74
75

IOIAU
UMULAIIV1 IOIAIJ

CHRYSOTIIE
MORPHOLOGY?

\,-
N,
v^
^s,.̂  "

•

-7

POSITIVE DIFFRACTION PAIIERN IDEN1IFICA1ION

CHRYSOTILt
>v,
"Xj
\,
N,X,
N.
>^

1"7-T?

OTHI IJ FIBERS
(NON CMIJYSOTILE)

\,

v^

•

ZZ.zcl

AMBIGUOUS
PAIIfKN

O
ff

NOf.AFD
I'AIMI.'N

O
. '{

COSSilUF
IXDPAH)

SBSSî PPi

Sample No rffS-/-^$
Mlfial Oilwgfwy j^//<f^/<.t/\/ZL_//'/Xi_J _0 .^L. Ol _<J_

•

FIBER SIZE
j

(mm)
DIAMEIEP

/
/
/
/
/
,3-
/

/. ̂
/

(rum)
LENG1H

o? -7
/ O/ ."3.
/ -/"/'J"
/O«O-̂/-3s/^

H^f^v^Slv'Spff^wfn^^yvYlf'i^

ASPEC 1
^ V/o—£>••
— ̂

^)/l
=5d:

•

11^:
OMMCNIS:



r/

Se-.s ' ie Nj-.:ei* Industr ial Cctecory Sar.p'ie Pc i r . t

Date Ar.a ivzec Blank Number Standard

/_> 2Fibers per r.7,
ri'-.ez sc-.;"e A yes __ no
A-:j-. * of A;r Fi l tered: &»/5 cuhic meters

Fi l t e r Area
Cr,rys:t-: ie Fibers (al l s i z e s ) : _____X :r'!"_____
C'.-yscf i le Cor.isr.trsficr.:

Calcu ' .a te i Mass _____G» 9____ r,=/r3

Cal c - l c t e d Fibers *D-* I O " f ibers/cc3

sc: us: ON.Y . . . . .
DATA INTEP.P-.ETATION

___ Shows pos i t ive indication of chrysotile asbestcs in the anbier.t a i r .
___ Shows no indication of chrysotile asbestos in the air.bient air .
___ Car.nct be interpreted because of the limi.ted nurr.ber of chrysotile fiberscounted.



f r* ••((SB;
*'«• «0i«l%

_ .<. . I • -" • >'• 1 • - J ' * ' \ , • • I '^ y '. I IV»i 'juent Guidelines Division
ASBESTOS DATA REPORT

FPA Vimpln No .
InJUil'luK

10 1 .

SAMPLE DATA OPERATING CONDITIONS
Moder __IEM _ _. _

Lob ID Number: -y/Dole onoly/ed: _rj?ll. J
A/»olysl: "LLvfluclooporo.Fillor Type: _____..... _ .Preporollon technique _. modified Jaflo Wick—.._Muthod ol counting: _gild iquaifl.Volume of field sample filtered: _

Actual sctoen magnification .- . J<?_ D*.~J*~> __Av giidoftia(rri'n') _.«.'. •." ' / . _ ! • . ._ _._
Ajjiuss loi uncJ itoro^io __J/_-^_•,'• StiJ1-__

GRID NUMBER|j)ll, III, IV (circle one)

/IBER
•CDP
^
J

))

———

. . . . . . . !Q

FIBER
NUMBER
i
7
3
4
5
6
7
B
9

10
1 1
17
O
14
15
16
17
18
19
70
71
77
7)
74

__ 75
IAIJ .

CHRYSOTILEMORPHOLOGY?

^x ,̂
^ , , , , ,„ . .
-•x,
V,
-^_
•s^
>^
-\
Vs...
X.
•v.x
V̂
X.x^r

___./5"J. _

POSITIVE DIFFRACTION PATTERN IDENTIFICATION

CHRYSOTH.E

-»^_
^^
>*„.
>̂SJ

~-N»
^j

^j

Vs.

X.
x\̂.
Xi.X

/Jj'

OTHER FIBERS
(NON-CIIRYSOTILE)

'^x^

~-x^

-^J

T*

AMBIGUOUS
PA1IERN

....-Or

(")NOSAFD
PA1IIUN

. . . .... . . . .
. . . . . . . .._ ..

. . . .

POSSIBI E
[ X.DRA II)

. . . . . . .. ._. .
...—.. . . . . . .

. .. .... . .

., y.t' •• "

FIBE

(mm)
DIAMt IER

/

r """/t-i?. 'j<^)t.'S/.-?/
1
/. . . «:L. . ./. -j

...-.t,5.
.3.
//

f *\

(mm)
LENGIH

r:./o:
L_>.4=Z."
J-7-.

ASPECT

B~I

'4. _ _ _ j .
_ .J!/ff.
.1/.W.



/""•%t £\ \
FWH 3?

,- "SSBESlOSDATARtPORT(conl'dl

GRID NUMBER: l,(fl)lll, IV (clrclo ono)

fPA Samplo No:

JARE

•J ———
r*-O7 )̂

* / )
^

^•J
V)^ —

FIBER
NUMBER
i
2
3

• 4
5
6
7e
9

10
11
12
13
14
IS
16
17
IB
19
70
71
72
7i
74
75

TOTALS
.UMUUAIIVI TOTALS

CHRYSOTILE
MORPHOLOGY?

^^

\,

J?
/ ?

POSI1IVE DIFFRACTION PA1HRN IDEN1IFICA1ION

CHRYSOTlll

v^

>^

O
/^

(NONCHHYSOIIIF)
" î

^^

-

__^.
*}'

AMHK1UOUS
PAT 11 UN

-^r
. ...ft:).-...--

NO SAI r>

\j

"^— — . — „ .

«.>_i^ —
lOMMENIS: C3u»jD«-<-'-.* <^*- f-,^.r..^ f-.^^:, .^ T> . ? . 'ArV,^ ?

CO''.r.HM I

———— . ————— ———————
• - — • - ——— • —— — — •-•

FIBFK

(nun)

/
X 'J

, ^
/
r J>
/

•^

,flM »̂mei
' '1 1 O ••- • ^ l' 1

rsizt
(mtti)

UNG1M
._ /a-...

/ 7*
• ._

• 'P ' ' -7

1_77"~i
•v?..

IIPM

ASPf C

:̂ 5.:
cPliJ1

-/
~̂

._/£, -

OB



Ji
M Ji/'t V "* i 0" I.

Sa~;'«e Nurr,e" i n sus tr ia l Category

Cont ra c t
ntrySiT/r- K

S?*nple Fe in t

a t e Ana i v ; e : Blann Nj-.ber S tared ro Number

.US

Asr.e : serr.ple XT yes nc
A-:- -.t c Air F i l t e r - ed : Q.

Tc-.a'. r - : * : e r Area 96"O
C> .TVS:v i l e F-;bsrs (e l l s i z e s ) :
Cr.rysct i ' . e Concentrat ion :

Cc"; :L" , e t ed Mass ___
Cc l cL ' l a t e d Fibers

Fibers per rr.7.

cubic r.eters

ng/ "
f- :ber s/cc j

s:: us:
DATA INTER°R£/ATION

Sho^s posit ive indication of chrysotlle asbesvos in the arr.bient air.
Shows no ind icat ion of chrysotile asbestos in the ambient a i r .
Cannct be intenreted because of the limited, number of chrysot i le f iberscounted



•• HM*
r r'fluuiil

ASBESTOS DATA REPORT C
EPA Somple
Induslrlol Cotugoiy..

lot 3L

SAMPLE DATA
Lob ID Number :_±t_ ___ _ _Dale analyzed: -JT—^__tf,r_ &~^Analyst: ___
Filler Type: "Preparation technique: _modlfladJoJto Yflck__Method ol counting: _gild iquat a____Volume ol Held sample Mtorod: _P\ "7i5-

JLLunuclaopaie.

OPERATING CONDITIONS
Mode: ___TEM
Doom current pA: ~'~*i-*>_
Siiinplo till (") __0'______
At.tuul screon maur«iicalion:
Av. Q'id oroo (mm'):__.O.».
No. ol grid sqiioros countod:
Addross lor viiid sl<vnn<v 1. r>

.»_o S

GRID NUMBER^)ll, III, IV (circle one)

JARE
.'BER

————

(^)FIBER
NUMBER

4
2
3
4
S
6
1
8
V

10
t »
1?
0
u
15
16
17
16
IV
70
?1
2?
?J
74
75

tOIMS

(•)CHRYSOTIlE
MORPHOLOGY?

">^
"^̂>.
'•-^
~««4

^N*
"^
^1
>V,
^^
^
^N,.
^».
.̂

X.\\.
N.
"V.
\.
\
\,"X.1

^- î.-J>4T..

POSITIVE DIFFRACTION PATTERN IDENTIFICATION
I'}CHRYSOTILE

•^s
"Xj^ .̂X.x .̂xx̂^\
X.
\.
X,X
N.X
X.
X
X.
>v.x.X.
^^x\J
X
V-^a/

(")OTHFRDPFRS
(NON-CHRYSOTILE)

^»

.. : " y. ::

(-)AMBIGUOUS
PAlltKN

— - . . . .- . _ . . -

- - - - - -
"d-'~

MNOSAED
PAT URN

• . . . .

^~-~>- . t-j-u ,v •

USE ADDITIONAL PAGES FOR COMMENTS. IF NECI SSAtfY



•W I / kujuilnul Col>nfOfy
Poyo J?_ol_ "'_

GRID NUMBER^I, Ill, IV (clrclo ono)

-•MENIS



C (. (conl'd) CPA Somple Mo:
ol r

rf~j

GRID NUMBERijX HI, IV (clrclo ono)

FIBER
NUMBER

CHRYSOTILEMORPHOLOGY?

POSITIVE DIFFRACTION PATTERN IDENTIFICATION

CHRYSOTILt OTHER FIBERS
(NON CHRYSOTILE)

AMBIGUOUS
PATTERN

NOSAfO
PAHEIJN

POSSIBLEEXDRA 10

FIBER SIZE

(mm)
OIAME1ER

(mm)
IENG1H ASPECT

COMMENTS:



FR

GRID NUMBEI^fplI, III, IV (circle ono)

FIBER
NUMBER

CHRYSOTItEMORPHOLOGY?

POSITIVi DIFFRACTION PAWRN IDtNTIFICATION

CHRYSOTlLt OTHER FIBERS
(WON CHRYSOlllF)

AMBIGUOUS
PAHtliN

NOSAED
PAHIRN POSSIBLE

FXORAIO

FIBER SIZE

(mm)
DIAMFlfR

(mm)
IENGIH ASPECT PA'

10
1 1

X,

\J /A£=1?
u
IS

X

16

16
19
70

77
7J
74
75

VIIVIIOIAIS s AZ: -o_.3T --



c (conl'd) C EPA Sample No: /)/^/^
liloi Coiouoiy:/]Li;l
^._ of '

SQUARE
MUMOEW

GRID NUMBER: I(J) III, IV (circle one)

FIBFR
NUM13ER

I

10

12

MCHRYSOTM E
MORPHOLOGY?

X

N,

N

POSITIVE DIFFRACTION PATTERN IDENTIFICATION

CHRYSOTIU
Xi
X,

OTHER FIBFRS
(NON-CHRY5OTILE)

(*}AMBIGUOUS
PAlfERN

NOSAEO POSSIBLE
EXDUAID

FIBER SIZE

[mm]
DIAMlfER

.__/_

-2

(mm)
LENG1M ASPEC

€>.

14
15
16
17
IB
IV
20
21

_2J_
73~
24
2S

___IOIA15
OUMUIAIIVIJOIAIS
COMMENTS:

N.
N
N.
N
X
N.

X
N.

X



_ ** V I . . . . L(confd)y EPA Somplo No- _ ____
kicluth Inl rnlegofy: _//MtiS£J\J

.f f _of. J__

GRID NUMBER:l. III, IV (circle one)

>MMCNIS:



0 ^F *

.*•«* | V(SE
ASBESTOS DATA REPORT(conl'd) EPA Sample No

Industrial Calogory:_/-'^
Pago J__ ol -.̂ —

GRID NUMBER: Ijjj) III, IV (circle one)

SQUARE
NUMBER

' Dd.iiJT'

FIBER
NUMBER
i
7
3
4
5
6
7a
V

10
11
17
13
14
15
16
17
18
1V
70
71
77
73
74
75

TOTALS
CUMUlAtlVf IO1AIS

CHRYSOTILE
MORPHOLOGY?

^s*
v^
~̂
\
•s^

•^s^
\

^>^

>Ss^

X.
v^
s^
v^^

/ ~%/&

POSITIVE DIFFRACTION PATTERN IDENTIFICATION
IV)CHRYSOTILE
X
X.
•v^
Xj
^v«
-X.X.
X,X.
X
X
X
X

/ ̂ '_sy-s

OTHER FIOfRS
(NON CHRY5OHU)

--^- • - — — '

AMBIGUOUS
PATUPN

— • +-i—
*-;->

NO SAID
I 'AIUKtJ

•^-j

~- ĵ

• i~::

posr.mi \
FIBER SIZE

(mrn)
DIAMtlfR

(ntm)
IINGIM ASPEv

COMMENTS:



A .' C.

Sar.p'ie Nu~:er incus tr ia l Category

/ JUf! 1 (*, r<3?ojac/TT'x'A- ::> //,<Contrac t La:
*s

Sample Po' in^ Des c r i p r . c r ,

Da:e Ar.a lyrec 'tar.k Number Stencard

' VC *. - ' . . j » • » r>«.

Asr-ec sample X yes
A-cjrt cf Air Fi l tered :

nc

Tc :2" . F- i ' t e r Are *
Cr . r v s : : - : * e F iber s (aV, s i z e s ) :
Cr.-ys : t : " e Ccr . cer . t re t i cn :

Ca l c u l a t e d Mass

*

Fibers per rc^'

cub'ic r.eters

1/9

Ca l c u l a t e d Fibe-s
ng/ir,J

frbers/cc"

SCC USE ONLY
"DATA INTERPRETATION

Shews pos it ive indicat ion of chrysoti.le asbestos in the arbient e ;r .
Shews no indicat ion of chrysotile asbestos in the ambient a i r .
Cannot be interpreted because of the limited nurr.ber of chrysoti le f iberscounted.



Effluent Guidelines Division
ASBESTOS DATA REPORr

FPA Somplo No
l i.rt.isliiol
l'< HJM 1 Of .~_

SAMPLE DATA OPERATING CONDITIONS
lob ID Numbor: __-
Dole onoly?od: .sglz
Analyst:
Filler Type: ____ 0.1 yjiucloopotoPreporallon technique: _ modlflod Jaffa Wick _ .
Method of counting: _ O'ld.quaia _____ .. _..Volume of fiold sample lillorod: _ ta^.f IF _ >>u?...

_TEM . __ .._. __ ... _ ___ •M<x1n.
Doom current pA: -"^^3___.
Sample till (") _ 0" . _ . . . _ . . _ .Actual scioon moymfictilion. f
Av gii(1or«Hi(mm'). C)«' '' * /
No Ot JJl'd Sf|Uil l€?S Coillilt'i I /
Adilros', loi ( j r u l

GRID NUMBER/1Jl l , III, IV (circle one)

SQUARE
DUMBER
V3

ci)

^ — VG>
_ '9

(^)FIBER
NUMBER

i
2
J
4
i
6
7
6
9

10
It
1?
13
14
IS
16
17
1A
19
70
71
Ti
73
•}A
Ti

'•I*

(^)CHRYSOTILEMORPHOICX3V7->v*
^s.
"s-•X.%.
X.•s
X̂.
\\>.\\.\,

X.
>s.\
\\
"N.

N4 . . . .

~'^>.^~'

POSITIVE DIFFRACTION PATTERN IDENTIFICATION
MCHRYSOTILE

X*"^v»
^N4
Xl
^S.X,\,
X.

— ̂ ——
v^
\.X.
>^_
\
\._.
^v..

. _ .X.. .
X.

_ X,
. 7,7>"cij_

(")OTHER FIBERS
(NONCHRYSOTIIE)

' / ̂

(--)AMBIGUOUS
PAUfcRN

. . . . . . . . . . . . .

_ _ .

^J

/

(")NOSAfD
PAIIll.'N

. . . . . . . . .

- -

/

POSSIBLE
EXDIMID

-

FIBER SIZE

(mm)
DIAMLIER

-J

(mm)
LENGTH
/O

.J

ASPEC"
__ /&

*
USE ADDITION A; "AG13FOP COMMFNTS. IF NECESSARY



IVU. wf(conl'd) ERA SamplM No:
huJusldol CatoaorY:./^:

GRID NUMBEI^j)!!, III, IV (circle ono)

JARE
wlBER
a^n

FIBER
NUMBER

t
7
3
4

1 5

to)

'!**)

6
7
8
9

10
11
12
13
14
15
16
17
IS
19
TO
21
72
73
74
75

fOIAU

CHRYSORE
MORPHOLOGY?

-Xs.,

\.
X.
X.x^
X,Xj

x>.
X4
Xj
X,
\j
X.J
Xj
^s^

^^^J

^^^J

V.J
^>J
/Q

JMULAtlVI fOIAU ( * y f

POSIIIVE DIFFRACTION PAIHRN IO[N1IFICATION

CMRYSOtlLE
~VJ

^s .̂
X^
"X<
^Xj^^
x^
^S,.J

Xj
Xj
\j
X^j
'Vvrf

^^^B

^^^J

~>w

^N^

^^^J

î 5r~yy

OTHER FIBERS
(NONCHRYS01IIE)

^S^J

,
^^J

— ->.
, 7lr

-OMMENFS:

AMBIGUOUS
PAW UN

--<•->—
,,,/__,

NOS^fD

x^

"Xj

-«>J

--y

passim E
IXOUAH)



c -^ >. 1.' * 1 « \(conl'd) no
lol Coloofy:

i

GRID NUMBER-j)ll, III, IV (circle one)

JARE FIBER
NUMBER
i

10
u
12

14
15
16
17
18
19
TO
71

CHRYSOTI16
MORPHOLOGY?

72
23
74
7S

'OlAlJ
UMUIAIIVI IOIAIS

;OMMENTS:

X.

X

»•

POSITIVE DIFFRACTION PATKRN IOENHFICATION

CHRYSOTllt

X,
X.X,

X,

./.Q-.

OTHE R r IBERS AMBIGUOUS
(NONCHRYSO1HE) PATTERN

\j

NO5AFO
PAMU.'N

OY

POSSIW.E
UORAIO

FIBER SIZE

(mm)
DIAME1ER

y

,'J.

/ _

(mm)
UNG1H.so

/O.

/o

ASPEC'

/Jf



(conl'd) ERA Somplo No^/

GRID NUMBER: I,(T), III, IV (circle one)

COMMENTS:

OUARE
IUMBER
/r\

72£)

;̂ )

FIBER
NUMBER
i
7
3
4
5
6
J
a
9

10
11
17
13
14
15
16
17
18
19
70
71
77
73
74
75

IOIAIS
^UMUIAIIVI IQIAU

MCHRvsomeMORPHOLOGY?

s
X̂.
X,
x,̂
*>.„
X,
^s^

*x«\.x^
X,
N,
N.
N«
N.N*
N.
N.

^2<O"f-*?

POSITIVE DIFFRACTION PATTERN IDENTIFICATION

CHRYSOTHE
•

XX
N,
X.
X,"v^^
~-̂
'̂ a
v.̂ ^

- |̂
X"^^ -
^^_
Sis,.
\-N.
X
S.J
X^Oo-/.'/

OTHFR FIBERS
(NON-CHHYSUlltE)

• js^
s^

,3

(^)AMBIGUOUS
PAIIERN

'̂ v.

^S ĵ

~JL,.'->' .

NO SAFE)
PAW UN

O
___."/ .. _

possintE
EXI. iRAID

FIBER SIZE

(mm)
OIAMMER
^_^
,Q

-t
/

!•-*>/. ">
^^L^3. 'i_ji
/,^i
J
/
y

~~% ——y
~2-/

/
.JP

A ̂
/.^/
CL^~

/•.T

(mm)
I INGIH
*^rf

—— /.̂  ———
/ «?

v-? -^^.yrf/^j>~f A j—-3*y_2 3/<f<3-
/^2_y 5*-
/l*̂y,.yL_
/O
^

J:A5/c :>t^__-;,«,/.
c-,>6,^Y»
-To'-r^ J-

ASPEC
ft::7-^"?1_
/ "!•z.

—— £'a.// -~/<-
—— T"/t̂̂?/«-«&

~j+-~~-3 'i
r--



S DATA(conl'd) x> f I'A Somple MO:

GRID NUMBER: lj(H)lll, IV (circle one)

IOIAU__
A MUlAtlVI IOIALS

IOMMENIS:



•SBESTOS DATA REPORT(cont'd) fPA Somplo Nor

S^,,^1' Poo«^_o»_r_

GRID NUMBER: 1,0111, IV (circle ono)

UARE
MBER
•'Oir-N

)

FIBER
NUMBER
i
7
3
4
5
6
7
a
9

10
11
17
13
14
15
16
1?
18
19
70
71
77
73
74
7S

>OIA15
: ;MULAIIVI IOTAIS
ZOMMENTS:

MCHRYSOTIIE
MORPHOLOGY?

X.
X
N,.
>>,
x^
\,
v^

X
•N^

X
X*
XX
N,x_

X
V

/£}—*•£——

POSITIVE DIFFRACTION PATURN IDE NTIflCATION

CHRYSOIIlt
Xj
X
XXs.\,
\^
x\̂,
X,
XX

X*X.
X
X.J
X
^v^
-^^

J<?_-_-,//y_

OTHER MOERS
(NONCIIRY50THE)

^ ,̂

^- ,̂
•

X.

\^
^

=-'^———

AMBIGUOUS
PAIIfl/N

. . . - - " . - - ' - - -

NO'JAED
PAITIIJN

-V^j

/
•"-=.

IOS5IBI ErxouAio

FIBER SIZE

(mm)
DIAMEIIR

/
. ''3
/,.'/
—J
— >
C.X

// '")
^ .

*3*3
*J

/.^
JJ-^?
^2j
cP

/,.*>
/
/

.... _5
y
^a.

(n»m)
LENGIH
-J £•
*)t/

«J*J»"^5"

J'/— ̂r<> —
AO
/<-J-

*5^t~~i<-'f
. -"ic?~yts/.?
^£-2&JL
S*>/ %
•J '/~"7— ? <^
'&*?</

ASPEC:
~ :̂.
—— ?:

/̂
— /;..

^// •-3.&
/ ' ,-
o3— ^*

1- — 5v
/.
/
.^
*•



Date Ar.alyzec

» ' * I• •^

Blank Njrr

Asr.sd sample /* yes
A-D'.T: of Air Fi l tered :
Fie". is Exa-inei

no

. .Contract L» :

i r .rus trial

4*c

Category Sc-?ie Point Descr ipncr .

Total Fi l ter Area
Cr.rysct i l e Fibers (al l s i z e s ) :
Cr.-ys:fi le Corce-.trct icn:

Calcu la ted Mass /, ̂
Ca l c u l a t e d Fibers

Stanaard

2Fibers per rrr.

cubic neters

ng/r.J

f ibers/cc'

SCC USE CN.Y
'DATA'INTERPRETATION

Shows positive indication of chrysotl.le asbestos in the £-bient air.
Shows nc indication of chrysotile asbestos in the ambient a ir ,
Cannot be interpreted because of the limited number of chrysotile fiberscounted.



r''luen! Guldoilnos Division
ASBESTOS DATA REPORT

EPASompluNo../?/6__7 ;

heluslilol CcHoyoiy -
Poy»i 1 ol /Ar

SAMPLE DATA
lob 10 Number: *Dole onolyzod: -^g" — ~* "7- - 53 .2 ——— _Analyst: F5 ~1 OO r*^~l- < _ _. __
Filler Type: Q.i -nuclooDQio _________Preparation technique: _ modif lad Jaffa .Wick ——Method of counting: _ grid iquare. ______ .. ———Volume ol liold somplo Mtotod __£*__ZL:'?.:-J- __ _

OPERATING CONDITIONS
Modo: __ TEM_____.Boom cufionl (iASumj )lo till (*): __ 0°______
Aclu- il scroon nuHjMificution
Av. yc id aieu (mm2):.. O ̂
No. ot o'ld squo'es counied _ c <-___ _ . _ .
Addiossfor or'«Jslor«.mo: _ 1_> - •-> . _ " -J /". _.

GRID NUMBER.\l)ll, III, IV (circle one)

UAPC
MBER
)

FIBER
NUMBER

1
2
3
4
5
6
1
a
9

10
11
17
O
14
15
16i;
18
19
70
71
77
73
74
75

. . . . IQIAIS

CHRYSOT1LE
MORPHOLOGY?

_X^
,̂ -
^
is^
l^^^

.^^
^^r

^^
^^^^

fc-— -
^x"
^s*
^S"

^J
_x"_^x-
^
^/^
-^
l^^^

vx^-,_._,_ ^-1 - .

POSITIVE DIFFRACTION PATTERN IDENTIFICATION

CHRYSOTILE
.^
^
^^
ts*'
i/*
_^--
^
^^
^^
_,,-'
mt^"^
^

-^^

i^
^
_^—

_x^
_^-
_^

- <7"-

OlHtR FIBERS
(NON CHRY5OIILE)

"̂ _«

^^_,
•-Vj

. . . . .

- .;v -L .

AMBK;UOUSPAIIIW

. .

NCiSAKD
PAIlll.'N

. . . . _ . . . . . .

o

POSSIRIE

. . . . . . _ _ . . . . . .

. .

" % , « T • : .

FIBER SIZE

(mm)
DIAMfclFR
/
/,^_>"/
/
j/

^jj-
/

s__^•J3
. . . . . . x - - - - -

«,._)
p
«̂
, >

s
~\ »

If
/
/
c-<

. ——— <

._ .l_-

ft

(mm)
IFNGTH AGPrci r •~:;/ '̂;

/ -^
'

//JO
1 '

USf ADOITIONAt '• x COMMf NTS. IF NIC! .. A . y



C 'w \J I \l f\ lVi .1 w l\ •(conl'd) EPASampleNQ :

Pago ns
Colo<joi y:

GRID NUMBER*])!!, III, IV (clrclo one)

COMMENTS:



(conl'd) EPA Somplo No: ••• ' , ' , ; •/• r
Inclinlrlcil ColooOfvI/^ l̂SZ^

l, III, IV (circio one)GRID NUMBE

OMMENIS:



f *\ \
1 fWft S (confd) EPA Somplo Nor r / /~

BER

GRID NUMBERMJII, III, IV (clFdo ono)

FIBER
NUMBER

10
U

11
14

16
17
16
19
70
71
77

JA_
74
7i

• "JIAIIVI IOIAU
5MMENTS:

CHRYSOTILEMORPHOLOGY?

POSITIVE DIFFRACTION PATTERN IDENTIFICATION

CHRYSOTILt OTHER FIBERS
(NONCHRYSOTIIE)



(conl'd)

GRID NUMBER, III, IV (clrclo one)
^CTIONPATHgN IDtNTIFICATION^

CHRYSOTILEMORPHOLOGY?

iOMMENTS:



/ V • t. >. I v_y »• i. i 11 ; > i v 1.1 _. i\ i(, } (conl'd) EPA Sample
Industrial

.£_ 01 JL±

GRID !!, Ill, IV (circle one)

K
:R
M

' • MS
i' MlVf

(-)FIBER
NUMBER

i
?
3
4
s
6
7
a
9

10
11
12
13
14
15
16
17
16
19
30
71
77
23
74
75

IOIALS

('}CHRYSOTIIEMORPHOLOGY?
Ŝ*^~
i/

x'^*~
^
~s~̂
^x^IS*

10
1^0

POSITIVE DIFFRACTION PATHRN IDENTlf ICATION
(•)CHRYSOTllt
ŝ
^^
L/
^^

^^
^
^
I/

/<0
. ' 3 <?._._

('}OTMfR FIBERS
(NON CMRYSOTHE)

n
. . • >

MAMBIGUOUS
PATTERN

< • • >
. •>

(-)NOSAFO
PATTERN

C'
O

POSSIBLEEXORAIO

FIBf R SIZE

(mm)DIAMETER
/̂//
/
////.^>

l̂̂ lfl̂ ^f

(mm)
LCNG1H
/cP

/A
1*

L 5~ĉ
^"J,/«5/?,/*/fc&j

ASPECT n±&r?>/2so•2.-Sf>£
/3
/ V/*.

V3.3

/IMtNTS:



(ss) (CO'11 U) I PA I «a: /'i / <• »

GRID NUMBER: I, IV (circle one)

JA/J€viBER
f

{")FIBER
NUMBER
i
2
3
4
s
A
7
•
9
to
H
1?
13
14
15
16
1?
18
1»
2O
71
77
73
74
35

• OIAU
•»J ilAIIVf lOfAU

MCHRYSOTILEMORPHOLOGY?
^^
v^
^
*S
cX'
*S

iX'*x
••
•^
y
•^
^
/
IX^

S.sŷ
wx'^s
,̂/a.3

/5^

POSITIVE DIFFRACTION PATTERN IDENTIFICATION
MCHRYSOTILE
•x"
•^
^
^x-
^
^
.X*
*s*
^r

\s~
«x-
vS-
iX'
*-x-
\s~
*/
_v/"•^
vS
vX-
iS*
^iX

2.3
1.7.2 .

MOTHCR FIBERS
(NON CMRYSOIIIF)

tX"

.

\s^

3
'J

("\AMBIGUOUSPAIIIRN

C?
" _ /">

1-)NOSAfO
PATTfl.'N

O
"'. &

POSSIBLE
EXDRA ID

FIBER SIZE

(mm)DIAMETER/3/-•5/
/c>/
JZ.
/. 5"
J3_
AS
/
/
3^
-^

/. ̂
/O
/.S
/
/
/
/
/.S/. _ /

(mm)
ICNG1H
^.^
/^
.C
X
7?

V .̂/t>
^.^
J<3-8
/O/v/^
6^"
/S
/^-v.rK
/V/*A-S
, 'O
/8/fc;?#

ASPECT
*-| *•-
« *̂* —

"7
.TvJ?

-2.S
/(,/v
J.OV& . -/V/(•
3^.-

7. '
S
V. '
•5"- :
/^
/^'
^T
•*\

/-:/r.•^.rwSfJSt .̂K'W'
OMMENIS:



(Confd) EF»A Sompio No; /«=» / /.\W-j C ' • (' hHiu

GRID NUMBER: l/jj) III, IV (circle one)

ARE1BER
0/7 T:

FIBER
NUMBER
i3
3
4
&
6
7
B
9

1O
11
11
13
14
15
16
17
18
19
70
71
77
73
74
75

'OIAIS
MULAIIVI tOtAU

CHRYSOTILE
MORPHOLOGY?
^
^
i^
*s-
X*
^s
^.
^
^s-
^
iS
iS"
^
S
\^^
^^^^
^~
^,
^

^

POSITIVE DIFFRACTION PATTfHN IDCNTIFICATION

CHRYSOTILt

X*
X'^
^
yS

X*
^f
^̂f
is-
^
^
^
^
^
x'
x'
^x'
X
tX"
u*-

^J 2_
/ "7 5"

OTHER FIBERS
(NON CMRYSOIIIE)

iX

I/

.
!/

3/f1

AMniGUOUS
PATTERN

O
c"5

NOSAED
PATTERN

^')
<^ »

JjMMENTS:

POSSIBLE
EXDRAID

ilflol Cologory /^/^K/C/VT /

FIBER SIZE

(mm)
DIAMEIER

/
/
/• 5"
/. <7
//
/
/
/
/
£
/.6-/
^2.
/• -5T
"•i
/
-U
/
/_
3L.
^
1
/
/

(mm)
LENG1H
^

.^.^Z-
/V
/^?
/O
8
»

/O
/Vy«5"
35?
5:0
2.0
VvTy iJ
<^O
*^ ̂ 1
/ 8

•IJC.1/ "'/V
J2.0
/ V^.S"
(I1

> f>^X *

ASPECT
8
7:/a.

tP
S/O/vvs
6 .".

_3^'rfJ2.O
Ji.̂

7..
3-O
^. -c
3C

——— /Cl

_ /(2
/ jri.
/"-'

y$^'



(coniui tPA Sumplo No: Of /* • » ' _ '
IniJuslilol Category:.

GRID NUMBER: l(Tj) III, IV (circle ono)

ARE
1BER
t>/tT^,

rotAis
Momrivi

MFIBER
NUMBER
i
2
3
4
5
6
7a
9

10
M
<7
U
14
IS
16
17
11
19
30
21
27
23
24
25

IOIAIS

MCHRYSOTHE
MORPHOIOGY7

*s
^
tS"•*•"
is*
^̂
\f
ix-
vs'
•'
iS*
•̂'
^
v^
v^
^f

*x"
\^
^S-
^s*
•^——— k _̂ ———
AS

^XOO

POSITIVE DIFFRACTION PATTERN IDENTIFICATION
MCHRYSOTILE
./
SS
tS*
^s
^,
*/
S
_^
iS*
\^-^̂
*s*̂
tS'^,
.̂/•"̂
IS*
LX "̂
• S~
i^-.

..•3.JT
^,0^>.

I*')OTHER FIBERS(NON CHRYSOTILE)
•

.

<O
/O

O)AMBIGUOUS
PATURN

n
O

i-)NOSAEO
PAH CRN

O- "' o; ;

POSSIBLE
EXORAIO

FIBER SIZE

(mm)DIAMETER
/
/
//
///.s^2

/ vS~//
/ 57
/ *""

/
/
/
/
/
/
//
/
/

(mm)
LENG1H
^ S"
2.^.
/.«— > -T_
/O
.5- 7/s
/'//£./ *?/o--i-r
x_0
" * r'
— »* ^»
.10

7^
^z.0
"^ ^2,

X.OK
-2.-S"y o/'//^.

ASPECTr',<;
-i ;.
/2-
A-
^C'
1?
/"
/O
<

/̂
««

^--S—> ^
/«
/**'.
3C•?
ZLu
••-> *"

*^» %

--'
-»

/ • •
/eT.

te^-*
3MMENIS:



c kuju.liiai Coiogory:
>./<lo»/L-L

GRID NUMBER: KJU III, IV (circle one)

)ER
FIBERNUMBER

10
11
1?
1)
14
IS
16
17
IB
19
30
31
77
73
34
75

3IAU_______
JLAllVI IOIAIS

MCHRYSOTIIE
MORPHOLOGY?

-1MENTS:

POSITIVE DIFFRACTION PATTERN IDENTIFICATION

CHRYSOTILE (*}OTHER FIBERS
(NON CHRYSOTIIE)

AMBIGUOUSPATTERN

0
"O

NOSAEO
PAnffJN POSSIBLE

EXDRAIO

FIBER SIZE

(mm)
DIAMETER

(mm)
IENG1H

/C,
fft

SO
/y

ASPECT
V

JO

/
30



'!li :;" . ^ .?..._ . . * . .. . . . ~ ~1>M*\ - - - - - ' ,'conrd) U)AASE; v ; MI
N.-X I'ovj

GRID NUMBER: l(fi) III, IV(clrclo ono)

\REBED
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Deter i ' l cr , L ir . i t : (t,Q> _______ Fibers per rnr.
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